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-C«5£$*i* fcO-CI±fc < , S i <Z>&*&ig (S Hb-g*tO H^yv7> ( V 

i mmwm* v v 3 wm\t&m& «t cmiHb^ & l < t± v »; 3 wb 

[0 0 7 2] 

-^i9i:ff^Il 0 4bWS ima^brnti, SM»R-C*&o 

i^S^^S i xOyNztfUci^ Bfe*^S*0^«iO*AJt*^x. 
[0 0 7 33 

S imSfbSI^S i xOyNzfiU^, i't'WKf (O) ri^K 
2j0c7)S i M« (N) ^fi:3i«S i Ltv»4 <h -fh t (5foft 

^^V^^Ejei-^t) , SixOyNz^x, y, z W\ 4x = 2y + 3z 
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Ji/cto fiL, x + y + z = 1 -Cab&o 
[0 0 7 4] 

mmmm$3 i. 4%w± (z^o. 314) wju^ 

3(fjftJSEi± 5 %m±. 3 0 %\XT (0. 05^y^0. 3) «l L v> 0 
[0 0 7 5] 

C*i<hit3£LT\ ^Jx.(i\ MMO S a h f > y ^ ^ or- h ^ t "J 
MO S h yyitXfVTmWfilMMm 1 0 4 a <h Ltf fflpIi^iSftl (&g£ 
fklSrSftffilLjttO) ©Iflfii, ^<T7% (z = 0. 07) fUST?* 

[0 0 7 6 ] 

*^e'JM0 SI h 7>y^?<7)^'J r- h«® 1 0 5 iz1$'t2>±m'&i£MM 

110 4clJ, Mx.(i\ S i&gffcflgfc&SHfcU -eo^M^S iBKfclllfc-r* 

[0 0 7 7] 

^MMOI&l&KiS^Xi^ ±ISS iKfkUl 0 4 c<7)mi¥*0-2. 5 nm<b 
LT 5 oof^&ft-jKLfco #8ftftO* -=E >JM0SIF7 > ? fi, ff«# 

111 0 4bt*SS iifeS'fkilOiU*4:WS't*it-e, fi^iioi^wt 
* (S i Rttlggft*lltJ¥) ^-jefc&aJ^KtS^Lfco ^lioiio 
^^e'JMOSI h 7>y'X^(?)§iW«fi, Ell 1 Lfcfll 1 fcfll 2 

n*j-s-r& 0 mi it;ov^-c(i, nifo<D&m2 iz&\,*x&mizt&wi-&o 

[0 0 7 8] 

«FW-CilffTIS* s *fflf««F!|ftt-Cft5g$*t*o M*o®^f>(±^aiHI¥ (Hill? 
) -C 3 0 n m^T> mW^#ttOM^<b fi 1 0 n mJ^±, «£>)*J£L<(i20 
nm&Tl 2 nmlUOlHHf^t^O^i Lv> 0 
[0 0 7 9] 

fi> iffft#il 0 4 b^omW&ASrS^* (program) t^it^o 
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Ij, V-^^itl 0 7 BHepJ!jp-r^>mEE (Vs) li5V, K W >f 1 0 7 A 

C£P#n1-&*J± (Vd) (iOV, ^^'JM0SIF7>yX^oy-MIl 0 
5 ceflJPi-^miE (Vmg) lil OV, I^MOSIf7>y^^(7)y-Hi 

i o 3^£p#ni-&m;± (vs g) a, ^<d v ? y <dl^^h& (v t) 
mui 0 3, io 5^mB^fitzmMT<o^^^jvwc^^>o #^^(±^^';m 

0 SI f> ? y V7 ^OLi^q Vt:44J: -9 Kl£5eL/Co &*5, Vwe 1 1 
t±, pM^^-^llit 1 0 1 UQlin-t*4*EE"C**o 

[0 0 8 0] 

^'JMOSIf^Vy^^^r- MSI 0 5 KIEO«JE£l£pJirt- 

^ctia ^^'j^- ha® i o 5M^m. : r-^^\^m< ztizx <9tfo/c 0 
#^^*'jMosif7>y^^(?)y- M^nmffi (vmg) zm&L 

[0 0 8 1 ] 

@3c, ±mmmmm (s imitm) 1 04 c^iiij? (nm) 

mffi (V) joit/GmJt (%) OM^*fLfco GmJtfi, #&*/M*ttft* 

1 0 0 om^^ilL^m^Gm^^OGm-eM^bt/c'fir^ /J>£ < 

« t^it-fh £ <h £^1" 0 ^'jy-MIios i;itti±ftft»il l o 
4 c <7)JjgJ¥£itJ< ^-^^^m*r- h«I±(iT/6 ? l9 GmitJilpJJLL/io 
±««&BM£1 0 4 ccoMI?^ 1 nmi « < £ G m^tfil 1 L < £ 
tifco fllx-i*. mffl nmHi3V^TGmJt(i8 7%Hl£fcfc>K ttz, Ml¥0. 
5nmt:^tli, GmJtli 9 5 %m$tt %otz 0 IMn&M MM 1 0 

4c«L^^CIi, GmJtl±9 7%eftfcfcofc 0 ifc, *i3ff£J##t£ 

[0 0 8 2] 
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7>y^^±^:^'JMOSIh y > V7.*?(D>f- bMM 1 0 3 £f£i9_htf 

m^mm (m7#Bs) ^fflv^r i>F\w.mmi)mhfrz> 0 ttz, m&&&m 

[0 0 8 33 

Ti5«L7^\ ^:|§0^{i#|g H H H S i & <0T*lifcv\, «x.tf, S i« 

S i^ft^SOI (silicon on insulator) - t i> aJt&X* '&Z> 0 

i fc, 77-7 x&^LKif ffiST F T (ftT&^&A S i-TFT, fg^^H S i - 

©iS^SS i - TFTf/^xli, yn-b^^JgO^lJIS (^Jx.(^5 5 0°CJ^T 
) ffh&tztb, Wfi^lfM^r- MI©Mt:ii, ^XvCVDS, x/W 
*i*«:ffln*!&3Sj&**So ^i:ffi#fi^loM(i, f&S. (f^x.tf 5 5 0 o CJiJLT 
) •Ct^Mottitlll^a^^**^^ hn>*H (ECR) X^-y^j*** 
ft* Lv> 0 

[0 0 8 4J 
(II«2) 

[0 0 8 53 
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, NB^i^N^ AM, B«li3J:O f CKO|Rff«r-€-*i^'nTA, T B , T C 

i:L/:i^ rN A XTA<NBXTB<N C XTcJ OM^t?**L»iT, ±fc&*flr# 

[ 0 0 8 6] 

s i mtmnm? > -f^mzi&wrtm- * o ^nfc***, n 

^•✓7>i:7^-7*Igt^ fci-**EEfk^5CfflJSfti* (LP-CVDS) 
t*ML/:|f^ mT- F77 yapjttt, 4 X 1 0 IV c m3^ 7 X 1 0 1 V c m3 

(&t, rxioisj £ re 1 8 j tm-t) nmt%z>o tiz, v?u)v^^> 
, r^-^-r, mmitmm^wM^f^tir^ l p-c vDtt«L/:s ig^a 

R (Si0 2 ) ^«bS iMfbR (S i 3 N 4 ) 0|£H-CflHI»i-&ifc7& , ai*-6o 11 
U t?f7 y y^«7& ? /jN$v^, #&<^B# WjFIK K&tztb^ mmttiizit 5 e 
1 7/c m3^±Ol^ Fr; 7fS^tt^ifM^fflV^;t^t L 

[0 0 8 7] 

t£^«b#fii»lRAWfe3(tflf (3^^y 3 ^>K) itox^^ (Ea (a) 
) ||^i»te^^jft«|RBO<E#«i-COi*;u^ (Ea (b) ) «fc*)/h£lt 

[0 0 8 83 
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— tttoKE a (S i O 2) lift 1 e V, E a (S i N) (ift 2 e VK££ 0 f^o 
t\ Ea (SiON) li, 1 e V~ 2 e V (leV<Ea (SiON) <2eV 
) t*5o 

[0 0 8 9J 

af0*;«)t±4. 1-4. 15eVt*l), S iS«tS i02On>^^y 
a K<^H (/s'j 7,^ }. ; 1 ) (i> ft 3 . 1 e VP*4, fct, E 

a (S i O 2) t±, mtZMJ-Wtfutit;^) h COM (Si (*) - 0bl = 
4. leV-3. leV=leV) £ & <9 > ft 1 e V 
[0 0 9 0] 

S i 3M£t S i N<7)3>fr? y a >/s> KOi T^W h ; ^ b 2 

) J±, ft 2 e VT% Ea (SiN) 14, (Si ( k ) -<f>b2 = A. leV-2 
eV=2. leV) t & *) , ft 2 . leVt&£ 0 &&, Si^OK^rt'^ 
J4 1 . 1 2 e Vt?** 0 
[0 0 9 13 

[0 0 9 23 

HI 1 C^iMt Ltlt0^iI©I*^^^*ffl«/^:^(7), 
*?(r««Flllfc*te»fiElllOM^<0— -W4r^L^o EI^<7) TS i 0 2J 14 S iWtit 

m. rs i nj (±s imtm. rs i onj «s im&iumizw&'t&o 

[0 0 9 3J 

en x. ti\ nm<vfm 1 l £ ^ * >j * ;M»i£i4 > mi i<omnsxvm2 

K*f(£U *2tc^-rJ:^JC, *ffi«SitO«|Uia«LfeS i02£l nmJilT 
TS iMI^J^^L/:^ S i UEfbRtMHRl^-C 1 nm^Tt^tLlf, S i 
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[0 0 9 4] 

mi i <DM3&±x/m4 a. ^-ti^titu^L/i^hAs iMim, s imsft 
M^=t^'s i mimommnm^, ^h^s i^tui. s it«j;^s im 

[0 0 9 51 

if«#ii:itos iiifti^fflv^i^ mwmtflin^-r^m 

-rx^iz. *>as imm, mi s immim (s i on (d ) «t t>*^ 2 
s immim (s i on (2) ) oft/pco*^ $jx.f£, iffiios i on 
( 1 ) <D&mmmz 1 5%t L/zm&. s i o n (2 ) o&ataftga* 1 5 

[0 0 9 6] 

izX *) Gm^itZimi-Z^ttf-e^Zc 
[0 0 9 73 

[0 0 9 83 

Hi 2 *m^*Xffii;&?t<z]EJltf #-XA<7)tt^<bIft^1-<2> 

tbfEiTf 2003-3090598 
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3&*, ^^'jf-Micf^^'j^n^D wig, ^2{i, ^urt&ofch 
^ y ^mfi^wwmffliwfffiw^w^^wwff^ 2 ) <7>x^i, g 3 a, mm? 

w^^LfzJElUK ff () S i*««jtw^»i"«6 3) Wig, i4li, « 

#mtm^fffimT-m^^T/imfiP«if ^ h >*y & 4) oig-e*5, 

[0 0 9 93 

- hWE<Di8ME.iti!>mtL. 0*1) , 3) *3«te>*4) WiW^Trt^ o 

[01003 
[01013 

013, nil 4*5«ty f gii 5»±, s imimts imm.imzmmmm.tLfz 

BfW/s> Kttji^^^^^L^Ej-e^^o HI 1 3 t±m 1 1 <7)fll3 El 1 4 t± 
, Ull 1<Z>«UK, HI 5liBIl 1 Ofll6 tc*ttS1"*o v^-rttcolf S ig 
fbMt S i K^-r 7^K<fc i) S i SftiiaBKIHLjFiBS , IE 

[0 10 23 

* entjn l * v^s-e, jE^fifc^ ifeiw a ofc*^ ( 3 > r * y- ^ tv* > k) 

itox^fl/f (Ea (a) ) tMA^A^K^tyT' (BG (a) ) O 
*^f5^^«fllBOfS^f Wx^^' (Ea (b) ) tlfellB 
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TOK+>7-/ (BG (b) ) t<7)mx 0/h£tt*U£\ $felWA(iIE?Lc7)mf5: 
li^^^ta 0 ffllx.tf, Ell 3^1"S i ON<DM^m&frh&m^ (3> 
?"?7- j 7s* > K) i-eox^^ii, Ea (S i ON) "Cab <9 ^ y 

■7°ii, bg (s ion) t-^^o m^um-x t)^<D$km& : %=Fm&z>i)K s i 

02^^'>K^>7 7 o (BG (Si 0 2) ) fi, 8 e VttT, SiNW/^K^ 
■V 7 7 1 (BG (S i N) ) f±, 4. 4-4. 6 e Vglt"C*-5o 
[0103] 

013-01 5Cli, S i m.itWk<Dm*7FLtzi)K (H 1 1 Ofl|5 (a)£ctLK 

^7 (a) m^#mt4^s i ttaiffcit^jt^Taft^aiJSo/h 

£v> (ss?ts?>*#^) s immm^m^x^ 

[0 10 4] 
[0 10 5] 

s i a®^bKS:K»t*Ci:-e, Gm*W*$^4 0 
[0 10 6] 

c <7) «t ^ * ie?l £ h 9 * -r f & k t* , ± * mmmm<D * m \z see -t a j: o 
mmztitzttzr- Ymmmi~m&'t&i&iz y frfr&m&ttizM-t&m (-> 

[0 10 7] 

Ltzjj&±m^nm-t2> x (9 Gm»^t^, «fft«Fio±u: *> arm 
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[0 10 8] 

F7>y^^^J:^^';MOSlh7> * #114^ ■=£ V Tab 0 

. IlOff^l 1 <7)y^M -tr;v (121 1 ) <h^&££;fi, ^^')MOSIf7>y^ 

[0 10 9J 

[H4(i, ^'JM0SIh7>y'x^ O^ilfelfJIi <7)|#jt £ ^ t £ Bff 15 0"? * 
£o IU4 W7£[IKi, S i ^MJJJ: 0 S i n\tm2 0 4 a> S i W.itWk 2 0 4 b . 

s i wtrntm 2 0 4 ci3j:^^'jy-Mi2 0 5 mm 2 u 

#^HMOM/?(±^-tL'e^L4 nnu 4 nmioJ:<7l 8 nm-C&& 0 
[0 1103 

S iSlbflf!2 0 4 bliy^o^->7>t7> ; t-7^Ilfl-*^tt^LP-C 
VDft«U: 0 ^HM<7)^-efflv^7tS iMfbM2 0 4 bWl^f777^ 
Sfi5 e 1 8/c m3-e^>o7t: 0 
[0 111] 

tfz, si KSftus 2 0 4 c umm^m 1 ^ s i ^Mitm 1 o 4 b t mm^ 

iSt^:i:^"ei, $y»jg£pgL-cST h ^ * ^« 

£2 e 1 8/cm3a/: 0 S i mmitm^^*X<DU*MKWkmm*?Wt 

«?fjs$BH(i, nmmmi t[s\m-Z'&z>o 

[0 1123 

mMftM2 0 4 c t M*tM«<^> Kftigti. EI 1 4 tCTKL 

•K S i ma<tM2 0 4 c ^ h 9 y y^tLTtimT-^^bT^mfiPfMMfi^L 

&v> 0 
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[0 113] 

^'jy-Mg2 0 5i5#^^L^IE?L^^tT(i, TiS i mt 
I2 0 4 aiS iMfbJHl2 0 4 b co#ffitc#£ &«{3:r$lt/^ £ v>7c#>, IE?L 

[0 1 14] 

^^'jMOSSF^^yX^ofiiil^, S iifl:l2 0 4 a 

, s i mim 2 0 4 bfeio f s i g^afbM 2 0 4 c oftsflfct t l s i a 

fb§!2 0 4 bWS:S i ^tftli: LX i> «t^ 0 EP*». S i ift!2 0 4 a, 
S i^Sfbfll ( 1 ) 2 0 4 bfcitfS i^MfbJH (2) 2 0 4 C cof*@«iti:L 
tUv> 0 liL, El4<7)^ian^i-^^t(B]^co?*^:^|#^7t:«)6^(i, S i MM 
i\M ( 1) 2 0 4 bOBMtifcJKfcS i mSftM (2) 2 0 4 ci»)/J^<U $ 

s imafbm (i) ts immim (2) ©isj?tiTb9y7 p fiiH 

tL^tLTi, Ni, T 2 . N 2 tL/:f^ rT : < (N 2 XT 2 ) /NiJ O^f^rf 
[0 115] 

BI4 0**HJi, S imsimx *) S i»^bJK3 0 4 a, Si^MI3 0 4 b 
. S i M-ftM 3 0 4 c is «£ tf* -t «; r- h 3 0 5 rt 5 l»/f $ *lfc#£SI£iF U 
&&&m<omi?.te J tti'?tl4 nm, 18 nm&iLM nm-C*& 0 

s i mmim 3 o 4 b & «t a* s i aftjgi 3 0 4 c (oi&mu&ti «t F7 77° 

?SJSi±, -€-n-e*LS i ma<LBI2 0 4 cfcitfS i MMI2 0 4 b <h fWJ^-e^>^> 

o 

[0 1 16] 

^Sfb§!3 0 4 bt^^ o KffltiSli, 131 3<7>±g|^L?tfll 

S i^a^fbM3 0 4 btc h9 y-7°$tL7j«T-^*tLTS iMlbJjH3 0 
4 c fitt&Mtttlt£ & <b ^v^7^^a«JEm*^prtg<h — * * i; h 
1S3 0 5i£1f-CS££L£IE?U^i> S i M«I3 0 4 c <h S i ^SlbJBl3 0 4 
b * Z> tz tb , Si ««JJ K lit & $ < a 0 &± 
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[0 1173 

ddTti, ^UMOSI h v > V X ? <D^mm%m* , S iiM3 0 4 a 

, s i mmim 3 o 4 b <t s i mm 3 o 4 c om««it £ l s i m 

itWk3 0 4 cOgR#£S iglMfbUt UU^o EP*>> S imtfSk3 0 4 a, 
S i ^MltM (1) 3 0 4 b i5 X &S i ®tMfLJI£ ( 2 ) 3 0 4 c <Off Jfflldi L 
T&=kv> 0 {SU l3 4«>tt , *llI^^1 _ *#i:ra»0^&**^4^:*Uli, S i @jt 
mm (2) 3 0 4 c oKfSaftJg^S i WmitWk ( 1 ) 3 0 4 b «t < U 

s i^aibm (i) ts iwtmim (2) oKJi^m^h 

[0 1183 

m4<D^mii, s i ^mijj: 0 s i mum 4: 0 4 a, s iMftiM 0 4 b, s 
i g^tsm 4 0 4 c, si Mitjn 4 0 4 diJ«t^*'j h mm 405 ^it/i 

£*l£#U8g£jFU ^mmnrnmii^tl^tli nnu 3nm, 17nmiJi^ 

3 nm-C-ab&o S i ^Mft!gl4 0 4 cfci^S i ^klH4 0 4 b, 4 0 4 d^)i 

$^£43 ct o^wt- h 7 v y°mmt, -eti-rn s i rn.rn.im 204c*3«ty f sis 

ffc!gS2 0 4 b fc|S|i$-C2>*o 
[0 1193 

rn.rn.im4 o 4 c t&£ 0 M*iM«<7>^> K«ii»±, mi 5^L£f»jt£& 
0, s i rn.rn.im4 0 4 C c ^ y$n^s^-^*tL-c±Jsos i sftiu 0 

4 d(i«fiP«Mt %b%^tzfri&nJ±ffi3:&nimt%Z>o — **VY-Y 
114 0 5 LfcIE?UCfi % S i SffclU 0 4 d S i ^Mft§l4 0 4 
c i Mfbflg 4 0 4 d S i mm 4 0 4 a 

K£££*i>, S i *««KSW-r*ffi5pfi*#K/h3 < to2o« 

[0 12 03 

£dT?t±, ^€'JM0SSf7>y^^^flM^, S iM!4 0 4 a 
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> s i mm 4 0 4 b, si mmitm 4 o 4 c is «t ^ s i mitm a o a d <dwm 
m&t Lfz&\ s i mmitm4 o 4 c o±re^s i mim4 o 4 b^tM o 

4 d £ S i ^SffcHflt LtU^o gp^ S i gKfcJiU 0 4 a. Si BtSffcflfl ( 

i ) 4 0 4 b, si rn.rn.itm (2) 4 0 4 c *s * a* s i msffcjjg ( 3 ) 4 0 4 d 
mmmmt «t^ Q ei 4 co^Eitc^^i#^<h iwi^ct)^^^-^^^^ 
Kt±, s i mmm ( 2 ) 3 0 4 c o@£is?jiJt £ s i sisftin ( 1 ) 4 0 4 b & 

iCKS i&Effcflgl (3) 4 0 4 dJ;^^< L, £<bK, Si S^M^bM (1) , 

5 iMmim (2) * J: ^ S imM'fbfll (3) (Dmmttth ? v zfftmZZti 
-PtLTi, Ni, T 2 , N 2 , T 3> N 3 i:Lfc«r£\ TTi< (N 2 XT 2 ) /NiJ £ 
J: 0 s l~T 3 < (N 2 XT 2 ) /N 3 J 0^#£it£«>^M>£ 0 

[01213 

±iaK^)««WOffll, Ell 1 coff«7 K^-f-J: 9 EI 4 cosmos il 

ibM2 o 4 b £s i ma^mt s i mimnmmmt l (b) , 
nuo^mos i tM3 o 4 c * s i wtmimt s i mtwkmmm 

tLXi>X^ (m7CO (a) #HS) 0 
[0 12 23 

S i —TFT, i&i&^mgkS i ~TFT)T;U XlZkmm'C^&o 
[0 12 3] 

[0 12 43 
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[0 12 51 
[0 12 6] 
[0 12 7] 

p<^'J -fe;w±S i ««-L^I5lt7tpM^^^fIit5 0 1 , V-*fIl&5 0 7 B 
nMt£ifc/t, KW>f >flit5 0 7 A t tnh nMi£ifcJI ^ Ltz 2 o^MO 

itM5 0 2 ^^si ®Hfcss, mmr- vmms 0 3t&z nsnMsns i ■*£ 

y V7. 9 fi p m f7X.frW& 5 0 1 t (DTmnm^MWk 5 0 4 aH^S i @f itWk 

, tf§si 5 0 4 bt4^s i rn.rn.im, ^vy-Misost ^mispt 

MM 504cfc£&S i $HtM& <fc * * 'J h IS 5 0 5 i:^-Bn M#f£ H H B 
S i K^t>*fiK§*L-CV^o 
[0 12 8] 

2 o<7) F7> ?<DY- h 5 0 3, 5 0 5 ti, -7 0 |fe£iJJfl 5 0 6 i 

MOSS h 7>v^^OT®mfiP»ll5 0 4 a^3iiRMOSM h 7>yX^ 
Vm^Wkb 0 2 t(iglJ^T*^^nrv^ 0 jg^MO SM h yy^J7,9<DY 
- M6III5 0 2ioJ:D ; V ; e i JM0SIh7>yX^WpS^x;HJt5 0 1 K 

mr&Tmm&mmms 0 4 ait m^f^m^^^Mb o 1 zmimwm% 
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[0 12 93 

5 0 4 bf*4s i mmimii. mmmm \<n s i s^tm i o 

^ - 9 t LT, 0 % (Si MffcHSS) -30 %OWC|B'ffc$-frrlftlt L/Co S i St 

£o ffi$:&J£<Dmfrblt 1 5 nrnfiT, #&*&JK<7>IiJ&»ib ii 5 nm&_t, «t *9 
ftf £ L < fi 1 3 nmJ^T> 7nm^±^^ 0 
[0 13 0J 

Mi5 o 5iztt-rz±.mmtiLmmm5 0 4 cii, s iUKtis-e* 
mfijt<7) s i mitmzmn Ltz&, 900 °c<D7^m%wm%^ 1 0 t^^ml 

S^ffKii:i*)ffMt^o ^*'jr-Hl5 0 5ti, LP-CVDStn 
[0 13 13 

^»^^ls-e(i^^E';y- hS!5 0 5 K^*-^ff^£: LfztiK Z\ 

[0 13 23 
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